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How do the structure and electron behavior of METALLIC bonds 




















What is a bond? 
 
 
Why are bonds necessary? 
 
 




















How do the structure and electron behavior of IONIC bonds 












What are some examples of IONIC bonds? 
 
Covalent 
















How do the structure and electron behavior of COVALENT bonds 






















































Formula  Atom Symbolnumber  Atom Symbolnumber  Compound Formula 
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Formula  Atom Symbolnumber  Atom Symbolnumber  Compound Formula 





Ionic Formula Lab 
 
Purpose: In this lab, you will cut out models of the ions and construct ionic compounds. You 
will then write the correct formula for each compound, the correct name for the compound, 
and state how many electrons were transferred. 
 
Procedure: 
1. Obtain three different pieces of paper. 
a. Green Cation Sheet 
b. Orange Anion Sheet 
c. White Template Sheet (Names and Formulas of 10 Ionic Compounds) 
 
2. Cut out all of the ions. 
 
3. Construct a model for each of the following compounds using the cutout ions.  (Make 
sure the positive and negative charges equal 0.) 
 
Cations (+)   Anions (-) 
1) Aluminum ion  and  Bromine ion 
2) Sodium ion   and  Oxygen ion 
3) Iron (II) ion   and  Sulfur ion 
4) Aluminum ion  and  Nitrate 
5) Potassium ion  and  Sulfate 
6) Iron (III) ion   and  Chlorine ion 
7) Ammonium   and  Sulfur ion 
8) Aluminum ion  and  Oxygen ion 
9) Iron (III) ion  and  Sulfate 
10) Sodium ion   and  Phosphate 
 
4. Place each model on the white paper and glue or tape them down. 
 
5. Write the correct formula for each compound. (Don’t write 1’s.) 
 
Metal Symbolnumber Nonmetal Symbolnumber 
 
 
6. Write the correct name for each compound. 
 
Cation + Anion or Polyatomic 
 
 
7. Write the number of electrons that are transferred  
from the cation to the anion. 
 



































Al+3 Al+3 Al+3 Al+3 

















































O-2 S-2 S-2 O-2 
NO3-1 
SO4-2 SO4-2 SO4-2






O-2 S-2 S-2 O-2 
NO3-1 
SO4-2 SO4-2 SO4-2





Ionic Formulas- Criss-Cross Method 
Cross down the charge numbers and write the correct formulas for the following cations and anions. 














  Example:                  magnesium bromide     
    Step 1: Write the ion symbols.     Mg+2    Br‐1 
 
    Step 2:  Write the formula.             Mg  Br2 
        (Cross and reduce.) 
5.   calcium fluoride      6.  sodium oxide 
Step 1:           Step 1: 
 
Step 2:           Step 2: 
 
 
7.  tin (IV) chloride      8.   iron (III) sulfide 
Step 1:           Step 1: 
 
Step 2:           Step 2: 
 
9.   potassium nitrate      10.   calcium carbonate 
Step 1:           Step 1: 
 
Step 2:           Step 2: 
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 More Ionic Formulas- Criss-Cross Method  
Write the correct ionic formulas for the following combination of metals and nonmetals. 
 
1. lithium sulfide  2. calcium nitride 
    Step 1: 
Ion symbol 
(symbol + ox. #) Li
+1       S-2 
     Step 1:  
    Step 2: 
(Cross ox. # 
and reduce if 
necessary) 
Li2S 
     Step 2:  
3. beryllium chloride  4. magnesium oxide 
    Step 1:       Step 1:  
   Step 2:       Step 2:  
5. lead (IV) sulfide  6. chromium (III) iodide 
    Step 1:       Step 1:  
   Step 2:      Step 2:  
7. aluminum sulfate  8. magnesium chlorate 
    Step 1:       Step 1:  
   Step 2:      Step 2:  
9. nickel (II) cyanide  10. ammonium hydroxide 
    Step 1:       Step 1:  
   Step 2:      Step 2:  
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 IONIC COMPOUND NAMING PRACTICE 
Name the following ionic compounds.  
Don’t forget Roman Numerals on the TRANSITION METALS! 
 
1. Na2O  ________________________________________________ 
2. CaSO4 ________________________________________________ 
3. LiOH  ________________________________________________ 
4. CuNO3 ________________________________________________ 
5. FeO  ________________________________________________ 
6. Cu(NO3)2 ________________________________________________ 
7. (NH4)2S ________________________________________________ 
8. Mg3N2  ________________________________________________ 
9. Co(NO2)2 ________________________________________________ 
10. Fe2(CrO4)3 ________________________________________________ 
 
 
Name _____________________________________ Date ___________ Period ______ 
 
IONIC COMPOUND NAMING PRACTICE 
Name the following ionic compounds.  
Don’t forget Roman Numerals on the TRANSITION METALS! 
 
1. Na2O  ________________________________________________ 
2. CaSO4 ________________________________________________ 
3. LiOH  ________________________________________________ 
4. CuNO3 ________________________________________________ 
5. FeO  ________________________________________________ 
6. Cu(NO3)2 ________________________________________________ 
7. (NH4)2S ________________________________________________ 
8. Mg3N2  ________________________________________________ 
9. Co(NO2)2 ________________________________________________ 









#  Cation  Anion  Formula Ionic Compound Name
1.         
2.         
3.         
4.         
5.         
6.         
 
Roll the Blue Dice and Orange Dice to make 6 NEW and DIFFERENT IONIC compounds. 
#  Cation  Anion  Formula Ionic Compound Name
1.         
2.         
3.         
4.         
5.         






#  Cation  Anion  Formula Ionic Compound Name
1.         
2.         
3.         
4.         
5.         
6.         
 
Roll ALL 4 dice. Write down ALL possible NEW and DIFFERENT IONIC compounds. 
#  Cation  Anion  Formula Ionic Compound Name
1.         
2.         
3.         
4.         
5.         









#  Cation  Anion  Formula Ionic Compound Name
1.         
2.         
3.         
4.         
5.         
6.         
 
Roll ALL 4 dice. Write down ALL possible NEW and DIFFERENT IONIC compounds. 
#  Cation  Anion  Formula Ionic Compound Name
1.         
2.         
3.         
4.         
5.         
6.         
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 (Lesson 9) 




In this experiment you will use several qualitative techniques to determine the cation and anion 
in an unknown sample.  The method you will use involves testing a known compound, called the 
ion solution as you test your unknown.  The ion solution will provide a positive result for a test.  
You will compare the results of your unknown to this positive to determine if the same ion is 
presenting your unknown solution.   
 
Several types of tests will be observed in this experiment.  You may see any of the following: 
 
? Color change: this does not happen because of the colors of any of the chemicals, but 
is a result of a specific ionic interaction 
? Gas evolution: watch for the formation of tiny bubbles 
? Precipitate formation (ppt): a precipitate is a solid material produced when certain ions 
change places between compounds.  The ppt may be very fine and require time before it 
settles out of the solution, or it may be cloudy.  Sometimes ppt’s are colored.  This is not 
be confused with a color change alone.  If a solid material forms, it is a ppt reaction. 
 
Lab Objectives 
1. To recognize both positive and negative test results using qualitative techniques. 
2. To determine the cation and anion present in your unknown sample. 
 
What’s Due: Your results are due TODAY.  Turn in ONLY the Data & Conclusions Page. 
 
Materials 
 1 well spot or spot plate per team 
 Toothpicks 
 1 L waste beaker 
 DI water bottles 
  
Solutions of: iron(III) sulfate, sulfuric acid, potassium thiocyanate, lead(II) nitrate, sodium chloride, calcium 
nitrate, sodium oxalate, silver nitrate, sodium sulfate, hydrochloric acid, barium chloride, sodium 
bicarbonate, and your unknown. 
 
Lab Notes: 
∗ Wear safety eyewear at all times, especially during cleanup and glassware washing. 
∗ BE CAUTIOUS!  Assume your unknown sample contains the worst of the chemicals. 
∗ You may work on either the Cation Tests or Anion Tests first—the order does not matter. 
∗ Be sure all glassware is EXTREMELY CLEAN before you begin.  It s very easy to get false 
positive results from contaminated glassware. 
∗ Once you have cleaned up at your station, thoroughly wash and dry your hands before leaving. 
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 Testing for Cations 
Testing for iron(III) ion, Fe3+ 
1. Place 2 drops of iron(III) sulfate to one spot on your spot plate.   
2. Place 2 drops of each unknown in the next spots on your spot plate.   
3. Add 2 drops of sulfuric acid to each substance. 
4. Next, add 2 drops of potassium thiocyanate solution to each well.   
5. The iron(III) sulfate will indicate what a positive test for the iron(III) ion.  Compare 
and record your results. 
 
Testing for lead(II) ion, Pb2+ 
1. Place 2 drops of lead(II) nitrate to one spot of your spot plate.   
2. Place 2 drops of each unknown in the next spots on your spot plate. 
3. Add 2 drops of sodium chloride to each of the spots. 
4. The lead(II) nitrate spot will produce a positive test for the lead(II) ion.  Compare 
and record your results. 
 
Testing for the calcium ion, Ca2+ 
1. Add 2 drops of calcium nitrate to one spot of your spot plate. 
2. Add 2 drops of each unknown to the next spots on your spot plate. 
3. Add 2 drops of sodium oxalate solution to each of the spots.   
4. The calcium nitrate will indicate what a positive test for the calcium ion.   
 
Testing for Anions 
Testing for the chlorine ion, Cl- 
1. Place 2 drops of sodium chloride solution to a spot on your spot plate. 
2. Place 2 drops of each unknown in the next spots on your spot plate. 
3. Add 1 drop of silver nitrate to each well. 
4. The sodium chloride solution will produce a positive test for the chloride ion.  
Compare and record your results. 
 
Testing for the sulfate ion, SO42- 
1. Place 2 drops of sodium sulfate to one spot on your spot plate. 
2. Place 2 drops of each unknown in the next spots on your spot plate. 
3. Add 2 drops of hydrochloric acid to each substance. 
4. Add 4 drops of barium chloride to each substance. 
5. The sodium sulfate solution will produce a positive test for the sulfate ion.  
Compare and record your results. 
 
Testing for the bicarbonate ion, HCO3- 
1. Place 2 drops of the sodium bicarbonate to one spot on your spot plate. 
2. Place 2 drops of each unknown in the next spots on your spot plate. 
3. Add 2 drops of hydrochloric acid to each spot.   
4. The sodium bicarbonate will provide the positive test for the carbonate ion.  




 Data & Conclusion for Identification of Cation and Anion  






Cation Results (30 pts.) 
    
Ion symbol Positive 
result: 
formation of 
ppt, gas or 
color change 
Unknown result: 





Place a Y or N 




     
Lead(II) ion  
 
 




     
 
Anion Results (30 pts.) 
 
Ion symbol Positive 
result: 
formation of 
ppt, gas or 
color change 
Unknown result: 
No change or ppt, gas or color change 
Analysis:  
Ions Present 
Place a Y or N 












     
 
*You should have only written Yes ONE TIME for each unknown in each data section.  






Using the cation and anion you have identified in your unknown solution, complete the 
conclusion section below: 
 
First Unknown (15 pts.) 
 
Unknown # _____ contained _____ as the cation and _____ as the anion. 
 
The correctly written formula for this compound is __________________. 
 
The name of my unknown chemical is _______________________________________. 
 
Second Unknown (15 pts.) 
 
Unknown # _____ contained _____ as the cation and _____ as the anion. 
 
The correctly written formula for this compound is __________________. 
 
The name of my unknown chemical is _______________________________________. 
 
 
***Before you turn this in I must sign off that your lab equipment and station is 




 (Lesson 10) 








  Cation  Anion  Formula  Name  Partner 
Ex.           
1.           
2.           
3.           
4.           
5.           
6.           
7.           




















P  To cr  po enny  at soureate an alloy using a st‐1983 p and a he ce. 
aterials:
 

















































































Naming Covalent Compounds 
• To name covalent compounds we use _________________ to tell the # of atoms. 
o Exception- Don’t use mono- before the first element 
? Wrong- CO- monocarbon monoxide 
? Correct- CO- carbon monoixde 




Prefix Mono Di Tri Tetra Penta Hexa Hepta Octa Nona Deca 
Number 
          
 
Name the following covalent compounds. 
 
1. HCl  _____________________________________________________  
2. SO2  _____________________________________________________ 
3. N2O3  _____________________________________________________ 
4. P2O5  _____________________________________________________ 
5. P4S5  _____________________________________________________  
6. NF3  _____________________________________________________ 
7.  CH4  _____________________________________________________ 
Diatomic Elements  
(elements that always come in pairs) 
 Formula Name 
1 H2  
2 N2  
3 O2  





6 Br2  
7 I2  
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Prefix                     










1. CI4   _________________________________________________ 
  
Carbon tetraiodide
2. SiF4   _________________________________________________ 
 3 
 
3. N2S   _________________________________________________ 
 4. F2    _________________________________________________ 
 S5. C 2    _________________________________________________ 
 8 6. C3H   _________________________________________________ 
 7. HI    _________________________________________________ 
 8. PH3    _________________________________________________ 
C  9. B2 l4   _________________________________________________ 




11. Bromine trifluoride      ____________________ 
 
 
12. Iodine heptafluoride     ____________________ 
 
BrF3 
13. Disulfur decachloride    ____________________ 
 14. Tetraphosphorus decaoxide  ____________________ 
 15. Carbon tetrabromide     ____________________ 






 (Lesson 15) 
Let’s Make Covalent Bonds 
 
1. Write the original dot diagrams for each element. 
2. Rearrange the disks (represent electrons) around the cards to get each element 
to have 8 electrons. (Hydrogen is an exception. It only needs 2.) 
3. Draw the final dot diagrams you formed by moving the buttons. 
4. Circle the pairs of electrons that the elements share. 
5. Name the compounds. 
 












Original Dot Diagrams Final Dot Diagrams (Circle Shared Electrons) 
 











Original Dot Diagrams Final Dot Diagrams (Circle Shared Electrons) 
 
 











Original Dot Diagrams Final Dot Diagrams (Circle Shared Electrons) 
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Original Dot Diagrams Final Dot Diagrams (Circle Shared Electrons) 











Original Dot Diagrams Final Dot Diagrams (Circle Shared Electrons) 
 












Original Dot Diagrams Final Dot Diagrams (Circle Shared Electrons) 










Original Dot Diagrams Final Dot Diagrams (Circle Shared Electrons) 
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Magnesium chloride  MgCl  2   Carbon dioxide  CO2 
Iron (III) oxide  Fe2O3    Dinitrogen disulfide  N S22  
Sodium nitrate  NaNO3    Dihydrogen monoxide  H2O 
 
Use COMPLETE SENTENCES to answer the following questions. Please do not start your 
complete sentence with BECAUSE. (Complete sentences= 10 points.) 
1. ent compounds SIMILAR? How are the way you name ionic compounds and coval
Ionic and covalent compound’s names are similar because 
_________________________________________________________________________________________________________
_________________________________________________________________________________________ 
2. How are the way you name ionic compounds and covalent compounds DIFFERENT? 
_________________________________________________________________________________________________________
_________________________________________________________________________________________ 
_________________________________________________________________________________________________ 
3. How can you tell the difference between an ionic compound and a covalent 
compound? 
_________________________________________________________________________________________________________
_________________________________________________________________________________________ 
_________________________________________________________________________________________________ 
4. Why do you have to use Roman numeral sometimes when naming ionic compounds? 
_________________________________________________________________________________________________________
_________________________________________________________________________________________ 
_________________________________________________________________________________________________ 
5. What is the only time you don’t use prefixes when naming covalent compounds? 
_________________________________________________________________________________________________________
_________________________________________________________________________________________ 
_________________________________________________________________________________________________ 
 
